In this paper, we study the characteristic polynomials of graphs which admit semifree actions of an abelian group. Using the method of group matrices, we are able to show that the characteristic polynomial of a such a graph is factorized into a product of a polynomial associated to the orbit of the action and a polynomial associated to the free part of the action.
INTRODUCTION
For a finite graph G = (V(G), E(G)), let A(G) be an adjacency matrix for G with respect to an ordering of V(G). The characteristic polynomial cp (G; x) for G is defined to be the characteristic polynomial of A(G). The roots of cp(G; x) are the eigenvalues of G, and the family of roots constitutes the spectrum of G. We refer to [l] for the basic results and other references. In a recent paper [4] , we have studied the characteristic polynomials of graphs with nontrivial involutions. In this paper, we will extend the results in [4] to graphs which admit semifree finite abelian group actions. For our purpose, we will consider weighted pseudographs. A weighted pseudograph K = (V, w) consists of a finite vertex set V and a weight function w : V X V + C. For convenience, we assume that w is symmetric. For a labeled weighted pseudograph K, let A(K) = [ w(ui, uj)] be its adjacency matrix and let cp(K; X) = det(xZ -A(K)). Let I be a finite abelian group. We say that K admits a I-action if I c Aut(K). For v E V, let v* = {y(v)]y E I'} be the orbit which contains v, and let V* = {v*Iv E V} be the set of orbits. Let F = {v E V]y(v) = v for all y E I} be the set of fixed vertices. We say that I acts freely on K if y(v) = v for any v E V implies y = identity, and that I acts semifreely on K if I acts freely on K -F, where K -F is the induced subgraph of K with vertex set V -F. Suppose that I' acts semifreely on K. We define the orbit graph K * with vertex set V* as follows. For u*, v* E V*, let is the first row of blocks of A.
From the representation theory of finite groups, there are exactly m inequivalent irreducible representations of P, which are all 'l-dimensional. We denote those representations by X, = 1,. . . ,X*-r.
Let the Fourier matrix Qr for l? be defined by This completes the proof of our main result. Finally, we remark that since
